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(57) ABSTRACT 

A signal receiving apparatus comprises an analog control 
AGC having a continuously varying gain and a step control 
AGC having a gain switched in steps, one of which is used 
to control the gain of a baseband signal, and the other of 
which is used to control the gain of the gain controlled 
signal 
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ABSTRACT 



Digital signal processing based methods and systems for 
receiving data signals include parallel receivers, multi-chan- 
nel receivers, timing recovery schemes, and, without limi- 
tation, equalization schemes. The present invention is imple- 
mented as a multi-path parallel receiver in which an analog- 
to-digital converter ("ADC") and/or a digital signal 
processor ("DSP*) are implemented with parallel paths that 
operate at lower rates than the received data signal. In an 
embodiment, a parallel DSP-based receiver in accordance 
with the invention includes a separate timing recovery loop 
for each ADC path. The separate timing recovery loops can 
be used to compensate for timing phase errors in the clock 
generation circuit that are different for each path. In an 
embodiment, a parallel DSP-based receiver includes a sepa- 
rate automatic gain control (AGC) loop for each ADC path. 
The separate AGC loops can be used to compensate for gain 
errors on a path-by-path basis. In an embodiment, a parallel 
DSP-based receiver includes a separate offset compensation 
loop for each ADC path. The separate offset compensation 
loops can be used to independently compensate for offsets 
that are different for each path. In an embodiment the present 
invention is implemented as a multi-channel receiver that 
receives a plurality of data signals. In an embodiment, one 
or more of the following types of equalization are per- 
formed, alone and/or io various combinations with one 
another: Viterbi equalization; feed-forward equalization 
("FFE"); and/or decision feed-back equalization ("DFE"). 
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ABSTRACT 



In order to compensate for performance degradation caused 
by inferior low-cost analog radio component tolerances of 
an analog radio, a future system architecture (FSA) wireless 
communication transceiver employs numerous digital signal 
processing (DSP) techniques to compensate for deficiencies 
of such analog components so that modern specifications 
may be relaxed. Automatic gain control (AGC) functions are 
provided in the digital domain, so as to provide enhanced 
phase and amplitude compensation, as well as many other 
radio frequency (RF) parameters. 
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(57) 



ABSTRACT 



A system and method for controlling amplification of a 
signal received by a ZIF radio having a power level within 
a full power range relative to a minimum noise floor. The 
ZIF radio includes a ZIF receiver front end, an overload 
detector, an ADC, a saturation detector, a DC and power 
estimator, and control logic. The control logic utilized full 
visibility of the ADC to limit gain of the baseband amplifier 
to a maximum gain setting sufficient to view the minimum 
noise floor and to view a received signal having a power 
level within any of several segments of the power spectrum. 
The segmentation of the power spectrum is based on an 
overload condition of the ZIF receiver front end and a 
saturation condition of the ADC. The control logic further 
employs limited gain stepping of the baseband amplifier to 
avoid exceeding a DC budget of the ADC. 
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